Humanitarian relief work is a growing field characterized by ongoing exposure to primary and secondary trauma, which has implications for workers' occupational mental health. This paper reviews and summarizes research to date on mental health effects of relief work. Twelve studies on relief workers and 5 studies on organizations that employ relief workers are examined to determine whether relief work is a risk factor for trauma-related mental illness. Although studies are inconsistent regarding methods and outcomes documenting trauma-related mental illness among relief workers, it appears that relief workers, compared with the general population, experience elevated trauma rates and suffer from more posttraumatic stress disorder, depression, and anxiety. Organizations that employ relief workers have varying approaches to train for these risks, and more support in the field is needed.
Humanitarian relief work is dangerous. The year 1998 marked the first time that more United Nations aid workers than peacekeeping soldiers were killed (1) . A 2000 study of death among humanitarian aid workers found that of 375 known deaths, 69% were due to violence and 17% were motor vehicle related (2) . Fatal and nonfatal attacks on humanitarian workers have increased as their numbers have grown, according to the Center for International Cooperation at New York University. In 1997, there were approximately 136,000 humanitarian aid workers, and the rate of attacks was 4 per 10,000. By 2008, 290,000 humanitarian aid workers experienced a rate of attacks of about 9 per 10,000, with the fatality rate exceeding that for United Nations peacekeepers (3) .
The danger is emotional as well as physical; ongoing occupational trauma exposure has implications for mental health. With global complex emergencies and humanitarian crises rising, relief workers are increasingly and continually exposed to trauma, both primary involving direct dangers to workers and secondary through exposure to others' suffering. Trauma exposure creates emotional and psychological risk, and anecdotal literature on relief workers theorizes workers are highly susceptible to posttraumatic stress disorder (PTSD) and other trauma-related mental illness (4-6), although empirical findings have not been consistent. This article reviews the peer-reviewed literature on mental illness of relief workers who serve during or following complex emergencies outside the United Stated to determine whether relief workers are at increased risk of trauma-related mental illness.
Assignment to complex emergencies entails multiple stressors resulting from the work environment and separation from normal sources of psychological and social support. Complex emergencies can result from natural or technological disasters, epidemics, or conflicts and are defined by the United Nations as ''humanitarian crisis in a country, region or society where there is total or considerable breakdown of authority resulting from internal or external conflict and which requires an international response that goes beyond the mandate or capacity of any single agency and/or the ongoing United Nations country program'' (7, section C).
Trauma-exposed individuals may experience physical and emotional stress reactions and are consequently at risk of developing depression, PTSD, or anxiety symptoms. However, the relation between trauma and mental illness is neither predetermined nor linear (8, 9) . By definition, everyone with PTSD has experienced trauma, but not everyone who experiences trauma develops psychiatric illness; most do not. Other mental illness may result from trauma exposure, have a biologic or genetic basis, or stem from a combination of factors. Available support systems, attitudes toward help-seeking, and presence of additional stressors are among characteristics that may help explain why some individuals develop posttrauma mental illness while others do not (10) (11) (12) .
Witnessing violence can also be traumatizing. The 1995 National Comorbidity Survey found that, among men with PTSD (n ¼ 139), witnessing the death or serious injury of another was the most serious trauma for 24.3% of them, second only to combat exposure (13) . Secondary or vicarious trauma is related to PTSD. Studies on mental health clinicians identify higher rates of PTSD symptoms among those who work with traumatized populations (14, 15) , and findings from research on sexual assault counselors are similar (16) .
Despite growing use of relief workers, there is no standard definition of relief work and little common understanding of their role. Relief workers are often confused with peacekeepers who serve the same emergencies, yet they are distinctly different. Relief workers are civilians employed by nongovernment organizations. They may be deployed from abroad (expatriates) or be hired in the country of crisis (national staff.) They have varied professional backgrounds ranging from nonprofessional (drivers or guards) to highly skilled (medical professionals). They may receive no preservice screening for mental health functioning, their health care is fragmented, and postservice care is usually unrelated to their work. Relief workers are generally not trained or prepared for trauma exposure in the field.
In contrast, peacekeepers are generally professional military personnel, although a few countries deploy civilian volunteers or police as peacekeepers (17) . Military peacekeepers deploy from abroad and are part of a highly cohesive workforce. They are usually armed, although some serve as unarmed observers. Peacekeepers participate in ongoing occupation-specific health care before, during, and after deployment. Military peacekeepers from high-income countries benefit from the same physical and mental health care as combat troops do, while those from less-well-funded military systems have fewer resources available.
This review deals with relief workers only. It summarizes the literature on mental health effects of relief work.
METHODS

Literature search
For this study, 3 databases were searched to identify articles: Medline, PsycInfo, and Google Scholar. Medline is administered by the US National Library of Medicine and indexes biomedicine and public health literature, with over 5,200 journals. PsycInfo is a database of psychology literature produced by the American Psychological Association, with more than 2,450 journals. Google Scholar is a free-access search engine that indexes scholarly literature across a wide range of disciplines.
Literature searches were completed in August 2010. For each of the 3 databases, a search was conducted by using 3 terms to describe relief work: ''relief workers,'' ''humanitarian workers,'' and ''aid workers'' (although not all aid workers are relief workers). These terms were searched in conjunction with ''and mental illness,'' ''and mental health,'' ''and depression,'' ''and posttraumatic stress disorder,'' ''and anxiety disorder,'' ''and substance use disorder,'' and ''and suicide.'' In addition to the online search process, citations from relevant articles were searched for additional appropriate articles.
Limits included publication between 1999 and 2010, English language, and journal article. PsycInfo includes dissertations and books in addition to journal articles; therefore, literature from sources other than peer-reviewed journals was excluded post facto. One author reviewed all titles and abstracts for eligibility, and all authors reviewed the process.
Inclusion criteria
To be considered for inclusion, articles had to include quantification in 1 of 6 domains: 1) depressive disorder among relief workers, 2) PTSD among relief workers, 3) anxiety disorder among relief workers, 4) alcohol or substance use disorder among relief workers, 5) suicidal behavior or orientation among relief workers, and 6) personnel practices of organizations that employ relief workers. Articles included feature research on relief workers who serve abroad during complex emergencies. Research on peacekeepers and development aid workers was excluded post facto.
Review strategy
Information was abstracted into a standardized format. Abstraction categories included country of origin, data collection method, study population, and results. Study characteristics reviewed included sampling strategy, sample size, and response rate.
We compared estimates of PTSD and other trauma-related mental illness with those for the general population. There are no established international estimates of mental illness, but we compared estimates for relief workers with estimates of lifetime prevalence among adults from the United States and western Europe.
FINDINGS Trauma exposure
Relief workers experience significant trauma. Table 1 details results from the 3 studies estimating occupational trauma exposure of relief workers (18) (19) (20) . If an event was described as a trauma or trauma event, we reported it as such. Although estimates varied, the 5 most common primary traumas were frightening situation (55%-78%), threats or being chased (16%-47%), forced separation from family (40%), shelling/ bombing of office or home (13%-43%), and hostility of the local population (10%-37%). Studies noted that workers additionally experienced secondary trauma through witnessing or knowing of trauma experiences of local populations or colleagues.
for the studies of individual relief workers are described in Table 2 . The combined number of subjects in studies identified was small (n ¼ 1,842), almost half of the subjects were from a single study, and only 4 studies featured more than 100 subjects. Study populations represented multiple nationalities. All studies were cross-sectional. Studies included male and female subjects; males comprised two-thirds of the total subjects in studies that identified gender (2 of 12 studies did not).
Five studies assessed rates of diagnosed PTSD (20) (21) (22) (23) (24) , with results ranging from 8% to 43%. Five studies estimated PTSD symptoms, with rates ranging from 1% to 30% (18-20, 25, 26) . One study examined predictors of posttraumatic stress symptoms (25) . Five studies measured secondary stress, burnout, or acute stress reactions as preindicators for PTSD, with varying results (24, 25, (27) (28) (29) .
Three studies examined diagnoses or symptoms of major depression and general anxiety disorder, with rates ranging from 8% to 20% for depression and 8% to 29% for anxiety (18, 19, 21) . One study also included alcohol abuse and estimated the prevalence of symptoms at 16% for expatriate and 1.6% for Kosovar Albanian workers (18) .
No studies were identified on suicidal behavior and relief work.
Studies usually identified workers as either expatriates or those hired in-country, but only one compared results between both groups. Cardozo et al. (18) examined risk factors for psychological morbidity among Kosovar Albanian (n ¼ 325) and expatriate (n ¼ 285) human rights workers, and they reported exposure to more trauma events and elevated symptoms of general anxiety, depression, and PTSD among national staff compared with expatriates. Seven studies either assessed only expatriates or national staff, and 2 studied both but did not differentiate results.
Organizational studies
Five studies addressed organizational practices of nongovernment aid/relief organizations, focusing on how organizations recruit, train, and support relief workers (Table 3) . One study used a quantitative survey (30) , and 4 involved qualitative interviews (31) (32) (33) (34) . The combined number of individuals or organizations in those studies is very small (n ¼ 66). All organizational studies featured very small sample sizes, nonrandomized selection, and low response rates.
Studies of nongovernment organizations indicated that predeployment preparation to prevent psychological stress in the field was limited, stress management practices in the field varied widely, and staff support resources were underdeveloped. Organizational studies all referenced the importance of debriefing after assignment, and most organizations reported use of critical incident stress debriefing.
DISCUSSION AND IMPLICATIONS
Relief workers face chronic occupational exposure to trauma, which appears to result in subsequent elevated rates of PTSD in comparison with rates for the general adult population. We found that rates of diagnosed PTSD were higher than those for adults in the United States and western Europe. However, most studies assessed symptoms and not diagnoses. We would expect that estimates of symptoms would exceed estimates of actual diagnoses, which makes it difficult to compare results from studies that estimated symptoms of PTSD or other mental illness, or of secondary stress, burnout, or other preindicators of PTSD. Because of the variation in measures used, it was not possible to compare results through a metaanalysis.
There are 3 main implications of this review. First, the nature and circumstances of humanitarian relief work warrant preparing workers for trauma and stress in the field, and providing psychological support during service. Second, research on relief workers should look more broadly at mental health outcomes related to trauma, in particular assessing for depression, anxiety, and alcohol use. Third, there is a need for consensus on methodology and measures used to assess for PTSD and other trauma-related mental illness.
At present, there is no evidence base regarding how to prepare relief workers for occupational trauma and stress. While the high rates of reported trauma to relief workers indicate a need for preservice training and support, methods of the studies reviewed did not allow for respondent suggestions about training or support. Further research is needed to determine what specific training and support would be helpful in preparing workers for trauma exposure and increasing worker resiliency. One approach that could be evaluated with relief workers in the future is derived from the US military. US military members are screened for mental illness prior to deployment to plan for support during service, which has reduced mental health problems and medical evacuations from the field (35) . Studies featured subjects from many different countries, which made it difficult to compare results. The European Study of the Epidemiology of Mental Disorders (ESEMeD) features adult subjects from 6 western European counties (36); the National Comorbidity Survey Replication (NCS-R) features US adults (37) ( Table 4 ). Although prevalence of PTSD differed between the US (6.6%) and European (1.9%) samples, this difference may reflect comparatively lower rates of trauma exposure in the 6 western European countries included (38) . Major depression is diagnosed in 16.6% of US and 12.8% of European adults; anxiety rates are 5.7% for US adults and 2.8% for Europeans at some point in their lives, and prevalence of diagnosed alcohol abuse is estimated at 13.2% in US and 4.1% in western European adults (37, 38) . When these general prevalence estimates were compared with estimates for relief workers, rates of diagnoses and symptoms were often much higher in the studies reviewed. Diagnosed PTSD or symptoms of PTSD in these studies ranged between 8% and 43%, rates ranged from 8% to 20% for symptoms of depression and 8%-29% for symptoms of anxiety, and the single study estimating symptoms of alcohol abuse found a rate of 16% for expatriate and 1.6% for Kosovar workers.
Methodology may also contribute to differing prevalence estimates. The studies reviewed were all cross-sectional; some were administered during service and others after. Studies used different measures for PTSD or related symptoms and other mental illness and also varied in their use of cutoff points. This reflects a lack of consensus or standards for measuring mental illness (39) .
All studies featured a single survey or interview, and none used a control group or predeployment baseline survey. A single assessment misses cases that develop later. By contrast, a larger and more detailed body of research on military peacekeepers uses repeat surveys or interviews at different points of service, from predeployment to deployment to postdeployment and discharge (40) (41) (42) (43) (44) . Some include control groups. Future research on relief workers could adopt a similar longitudinal approach, with repeat surveys to obtain a more comprehensive view of stress and coping before, during, and after service. A predeployment baseline survey could assess for preservice trauma history and mental health status.
Studies tend to be country specific or to compare expatriates and nationals. Cultural differences may influence both reporting symptoms of mental illness and determining diagnoses for which measures used cannot account. Three studies looked at mental illness among relief workers deployed from afar (expatriates) and those serving in-country (nationals) (18) (19) (20) , although only one differentiated results (18) , finding that national staff had greater trauma exposure and higher rates of mental illness. This finding warrants further study. Aside from cultural differences, the 2 populations have a somewhat different risk of trauma exposure and related mental illness. Both groups face exposure to occupational trauma. National staff are more likely to have personally suffered in the complex emergency at hand and to remain in close proximity to the crisis, which may result in further trauma. A 2009 report on violence against aid workers found higher casualty rates among national staff compared with expatriates (3). Families of national staff may still be in active danger, while those of expatriates are usually safe back home. In addition, national staff may lack access to the same institutional psychological and medical support as expatriates have.
Only one study assessed alcohol use among workers (18) , finding excessive alcohol use among 16% of expatriates (high compared with the United States and Europe) but only 2% of Kosovar relief workers (low). This difference probably reflects differing cultural attitudes about alcohol and, in particular, prohibition against alcohol use among Kosovar Muslims.
Organizational support of relief workers deserves more systematic and thorough research. Ongoing exposure to trauma creates occupation-specific health needs. Unfortunately, the 5 organizational studies included in this review featured very small sample sizes, nonrandomized selection, and low response rates. Perhaps such studies could be conducted in collaboration with organizations studying humanitarian efforts to gain participation of more employing nongovernment organizations. Such collaborative research could also lead to shared models of training and support, both during and after service.
Despite known occupational hazards, anecdotal reports indicate that employers offer little social or psychological support in the field or after assignment (4) (5) (6) 18) . Explanations differ. Nongovernment organizations may have unrealistic expectations of workers' adaptive capabilities, combined with limited resources (6) . One author suggested that nongovernment organizations may consider relief workers ''expendable assets whose high attrition rates may be easily balanced with an ongoing supply of enthusiastic, committed humanitarians'' (4, p. 2). One survey of nongovernment organizations' human resources staff found that psychological support of workers was considered less important than that of the local population (31) . Furthermore, workers themselves may feel that their suffering is less relevant as well (6) . These findings have implications for humanitarian agency employee practice as well as research. Prior to service, workers-both expatriate and national staff-should be informed of the risk of potential exposure to trauma and related psychological effects. Organizations should develop and facilitate appropriate evidence-based support services in the field. Humanitarian agencies should offer culturally appropriate medical and psychological support for national staff during service, and they should put systems in place for ongoing support following agencies' departure from the site and expatriates' return home.
All organizational studies referenced debriefing after assignment, and many organizations reported stress debriefing following a critical incident. However, research on debriefing finds that it is not proven to mitigate effects of trauma. Devilly et al. (45) reviewed debriefing studies and found it may not help-and may be harmful. The authors noted that litigation threats may drive psychological debriefing practices regardless of whether it is effective. Organizational policies on debriefing relief workers should therefore be considered carefully. A study of Singapore medical relief workers following the Asian tsunami was conducted through critical incident stress debriefing, which may have contributed to high rates of acute stress reaction (23) . Psychological first aid is another model of psychological support following a trauma or disaster, and it may prove useful in settings with humanitarian workers (46, 47) , although its effectiveness with this population has not been demonstrated.
Research on risk of trauma and mental illness among relief workers could benefit from a parallel focus on resiliency factors. Relief workers experience continuous traumas during service, and they do suffer elevated rates of trauma-related mental illness such as PTSD, although not by as much as might be expected. Psychological resiliency of humanitarian workers warrants further study.
To our knowledge, there is no standard definition of relief work or relief worker in the literature, whether it is referred to as ''relief work,'' ''relief aid work,'' ''humanitarian work,'' ''humanitarian aid work,'' or another term. The term ''relief worker'' first appeared in peer-reviewed health literature in 1976 (48) . Earlier scholarly literature refers to ''disaster workers,'' but disaster work is not always consistent with relief work.
While some relief workers serve strictly as unpaid volunteers, virtually all are considered to have ''volunteered'' for service. Little information or research is available on the subpopulation of unpaid volunteer relief workers. A recent review on studies of volunteers working in disasters included some of the same studies as in the present one (49) , but disaster work often differs from relief work, and the criteria for that review and this study differ.
Studies on mental health of relief workers focus on those serving in the field or shortly after, with little known about transition back to normal life. Anecdotal reports indicate that workers are not tracked after service, which makes it difficult to assess needs for after-care. This topic may justify future research.
Overall, as the demand for humanitarian relief work continues to grow, continual trauma exposure has important implications for occupational mental health. Research on psychological effects of relief work is limited and should look more broadly at trauma-related mental health outcomes, including depression, anxiety, and alcohol use in addition to PTSD. Findings on rates of trauma-related mental illness vary, reflecting methodological differences. There is a need for consensus on methodology and measures to assess for PTSD and other trauma-related mental illness. Longitudinal study design may yield more information on postdeployment mental health status. Research on employing organizations is even more limited. Employers may not adequately prepare workers for their unique occupational exposure to trauma, and support for workers in the field varies widely.
